Effect of thiazides on colonic NaCl absorption: role of carbonic anhydrase.
The mechanisms by which the benzothiadiazide class of diuretics inhibit electroneutral NaCl absorption are not fully understood. We studied the mechanisms of thiazide action in perfused loops of distal colon in anesthetized male Sprague-Dawley rats. Hydroflumethiazide (1 mM) reversibly inhibited greater than 40% of Na, Cl, and water absorption. Prior exposure of the colon to the carbonic anhydrase inhibitor methazolamide (0.1 mM) prevented the effects of hydroflumethiazide and metolazone, a thiazide-like drug, on colonic absorption. In Ussing flux chambers, addition of hydroflumethiazide to both the mucosal and serosal bathing solutions (but not to the mucosal solution alone) caused marked decreases in Na and Cl absorption. Such inhibition only occurred at concentrations of hydroflumethiazide (0.1 and 1.0 mM) that inhibited greater than 90% of carbonic anhydrase activity in homogenized colonic mucosa. We conclude that an important mechanism by which thiazides inhibit NaCl absorption in the rat distal colon is by inhibition of mucosal carbonic anhydrase. In tissues containing this enzyme, this mechanism of thiazide effect on ion flux must be considered.